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Introduction

Kemiringan mendekati vertikal biasanya akan ditopang oleh Retaining wall, cantilever sheet-

pile walls, sheet-pile with anchore, atau struktur lainnya. Desain dari struktur ini memerlukan

perkiraan tegangan tanah lateral (lateral earth pressure), yang terdiri atas beberapa fungsi

faktor seperti :

(a) Tipe pergerakan struktur

(b) Parameter kuat geser tanah

(c) Berat satuan tanah

(d) Kondisi air tanah di timbunan
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(a) At-rest earth pressure : Tidak dizinkan mengalami pergerakan lateral.

(b) Active earth pressure : Dinding miring menjauhi tanah tertahan. Area irisan segitiga

kemungkinan akan mengalami fail.

(c) Passive earth pressure : Dinding terdorong menuju tanah yang tertahan yang cukup

membuat pergerakan di dinding. Irisan tanah segitiga ini akan fail juga.

Lateral Earth Pressure at Rest
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Lateral Earth Pressure at Rest
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Lateral Earth Pressure at Rest
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Lateral Active Earth Pressure
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Lateral Passive Earth Pressure
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Comparation
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Active Earth Pressure

𝐾𝑎 = 𝑡𝑎𝑛2 45 −
∅′

2

Passive Earth Pressure

𝐾𝑝 = 𝑡𝑎𝑛2 45 +
∅′

2
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In condition : 

f1 is greater than f2

c1 is greater than c2

Active Earth Pressure

Ka1 . q

Ka1 . q

Ka2 . q

Ka2 . q

2c1 . 𝑘𝑎1

2c1 . 𝑘𝑎1

2c2 . 𝑘𝑎2

2c2 . 𝑘𝑎2

Ka1 . γ1′. 𝐻1

Ka2 . γ1’. 𝐻1

Ka2 . γ1’. 𝐻1 γ𝑤 . 𝐻2

𝐾𝑎 = 𝑡𝑎𝑛2 45 −
∅′

2

Ka2 . γ2’. 𝐻2
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Active Earth Pressure

Ka1 . q

Ka1 . q

Ka2 . q

Ka2 . q

2c1 . 𝑘𝑎1

2c1 . 𝑘𝑎1

2c2 . 𝑘𝑎2

2c2 . 𝑘𝑎2

Ka1 . γ1′. 𝐻1

Ka2 . γ1′. 𝐻1

Ka2 . γ1’. 𝐻1 γ𝑤 . 𝐻2

Load q cohesive c’ s1

[γ1’. 𝐻1]

s2

[γ2′. 𝐻2]
Hydrostatic pressure
sw

[γ𝑊 . 𝐻]

𝐾𝑎 = 𝑡𝑎𝑛2 45 −
∅′

2

Ka2 . γ2’. 𝐻2
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A1a A1b

A3a A3b A3c

A2

A4 A5

-

-

+

+ + +

Active Earth Pressure

Ka1 . q

Ka1 . q

Ka2 . q

Ka2 . q

2c1 . 𝑘𝑎1

2c1 . 𝑘𝑎1

2c2 . 𝑘𝑎2

2c2 . 𝑘𝑎2

Ka1 . γ1′. 𝐻1

Ka2 . γ1’. 𝐻1

Ka2 . γ1’. 𝐻1 γ𝑤 . 𝐻2

P total = H1 . 𝑘𝑎1 . 𝑞 − 2𝑐1 𝑘𝑎1 + ½ H1 . Ka1 . γ1′. 𝐻1 + H2 . 𝑘𝑎2 . 𝑞 − 2𝑐2 𝑘𝑎2 + Ka2 . γ1′. 𝐻1 + ½ H2 . Ka2 . γ2′. 𝐻2 + ½ H2 . γ𝑤 . 𝐻2

P total = A1ab + A2 + A3abc + A4 + A5

For summation of the horizontal force :

𝐾𝑎 = 𝑡𝑎𝑛2 45 −
∅′

2

Ka2 . γ2’. 𝐻2
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P1a P1b

P3a

P2

P3b P3c

P4 P5

(P total) x z = P1ab + P2 + P3abc + P4 + P5Summing the moment of all the force about point  B

1/3H

1/2H

point  B

P total

z

1/2H

P total = A1ab + A2 + A3abc + A4 + A5For summation of the horizontal force :

Lateral Active Earth Pressure
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(Ptotal) . z = [(½ H1 + H2 ) . (A1ab)] + [(1/3 H1 + H2 ) . ( A2 ) + (½ H2 ) . (A3abc )] + [(1/3 H2 ) (A4 ) + (1/3 H2 ) . ( A5 )]

The distance of the line of action of the resultant force from the bottom of the wall can be determined by taking the 

moments about the bottom of the wall (point B) and is

Z = 
[(½ H1 + H2 ) . (A1ab)] + [(1/3 H1 + H2 ) . ( A2 ) + (½ H2 ) . (A3abc )] + [(1/3 H2 ) (A4 ) + (1/3 H2 ) . ( A5 )]

𝑃 𝑡𝑜𝑡𝑎𝑙

So the distance of resultant force from B is

P total = H1 . 𝑘𝑎1 . 𝑞 − 2𝑐1 𝑘𝑎1

+ ½ H1 . Ka1 . γ1′. 𝐻1

+ H2 . 𝑘𝑎2 . 𝑞 − 2𝑐2 𝑘𝑎2 + Ka2 . γ1′. 𝐻1

+ ½ H2 . Ka2 . γ2′. 𝐻2 + ½ H2 . γ𝑤 . 𝐻2

P total = A1ab + A2 + A3abc + A4 + A5

For summation of the horizontal force :
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Passive Earth Pressure

Kp1 . q

Kp1 . q

Kp2 . q

Kp2 . q

2c1 . 𝑘𝑝1

2c1 . 𝑘𝑝1

2c2 . 𝑘𝑎2

2c2 . 𝑘𝑝2

Kp1 . γ1′. 𝐻1

Kp2 . γ1’. 𝐻1

Kp2 . γ1’. 𝐻1 γ𝑤 . 𝐻2

Load q cohesive c’ s1

[γ1’. 𝐻1]

s2

[γ2’. 𝐻2]
Hydrostatic pressure

[γ𝑊 . 𝐻]

𝐾𝑝 = 𝑡𝑎𝑛2 45 +
∅′

2

Ka2 . γ2’. 𝐻2
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Kp1 . q

Kp1 . q

Kp2 . q

Kp2 . q

2c1 . 𝑘𝑝1

2c1 . 𝑘𝑝1

2c2 . 𝑘𝑎2

2c2 . 𝑘𝑝2

Kp1 . γ1’. 𝐻1

Kp2 . γ1’. 𝐻1

Kp2 . γ1’. 𝐻1 γ𝑤 . 𝐻2

Load q cohesive c’ s1

[γ1’. 𝐻1]

s2

[γ2’. 𝐻2]
Hydrostatic pressure

[γ𝑊 . 𝐻]
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(-) + + +

Passive Earth Pressure

2c2 . 𝑘𝑎2

2c2 . 𝑘𝑝2

Kp1 . γ1’. 𝐻1

Kp2 . γ1’. 𝐻1

Kp2 . γ1’. 𝐻1 γ𝑤 . 𝐻2

cohesive c’ s1

[γ1’. 𝐻1]

s2

[γ2’. 𝐻2]
Hydrostatic pressure

[γ𝑊 . 𝐻]

𝐾𝑝 = 𝑡𝑎𝑛2 45 +
∅′

2

Ka2 . γ2’. 𝐻2


